The aim of this paper is to investigate oscillatory properties of a class of a generalized Lienard equation of the form
Introduction
In this paper we are concerned with the oscillation of a generalized Lienard equation of the form ·· x(t) + g(x(t))( · x(t)) 2 + · x(t) + h(x(t)) = 0, (1.1) where g(x(t)) and h(x(t)) are continuously differentiable functions on R .
During the past few decades, the oscillation of differential equations has attracted a great deal of interest in various fields due to its theoretical and practical applications in natural sciences and technology. For instance, the oscillation of a building or a machine, the beam vibration in a synchrotron accelerator, the complicated oscillation in a chemical reaction, and so on; (for examp;e see [6] and [18] .For some related contributions on the oscillation of various classes of differential equations. In particular, the oscillatory behavior of second-order damped differential equationhas been studied by many authors due to the fact that such equations arise in the study of noise, vibration, and harshness (NVH) of vehicles, see, the paper by Fu et al. [9] . Many criteria have been found which involves the behavior of the integral of a combination of the coefficients of second order nonlinear differential. This approach has been motivated by many authors (for example see [1] - [ 19] ). In [3] Abdullah studied the oscillation of the second order nonlinear differential equation of the form
2) where f (t) and r(t) are continuous real valued function on the interval [α, ∞), without any restriction on there signs and α ≥ 0 is a fixed nonnegative real number, g(x(t)) and h(x(t)) are continuously differentiable functions on R where g(y)h(y) > 0 and dh(y) dy > 0 for all y(t) = 0.and the following conditions holds for h(y)
And he proved the following theorem
where h(y) satisfies the conditions (1.3) and (1.4) . Our attention is concentrated only to such solution x(t) of the differential equation (1.1) which exists on some interval [β, ∞) , for β ≥ α. We give some weaker conditions of oscillation of differential equation (1.1) than that were given by Abdullan in [3] Definition 1. A nontrivial solution x (t) of differential equation (1.1) is said to be oscillatory if it has arbitrarily large zeros on [β, ∞), for β > α otherwise it said to be " non oscillatory.
It is well known (see [15] Reid) that either all solutions of (1.1) are nonoscillatory, or all the solutions are oscillatory . In the former case, we call the differential (1.1) nonoscillatory and in the later case is oscillatory.
Main Results
We prove the following theorem
1)
and
Then the differential equation (1.1) is oscillatory.
. Proof. Let x(t) be a nonoscillatory solution of (1.1) on the interval [α, ∞), , without loss of generality its solution can be supposed such that x(t) > 0 on [α, ∞). We define
Then w(t) is well defined and satisfies the equation
Integrating both sides of the above equation from α to t we get
Using the hypothesis (2.1) of the theorem there exist β > α such that
Define
(2.6) Thus w(t) ≥ Q(t). Now differentiating equation (2.6) with respect to t we get
Integrating both sides of this inequality with respect to t (with t replaced by s ) from β to t for t > β we get
since Q(t) > 0. We conclude that
.
Which contradicts the hypothesis of the theorem. Hence the differential equation (1.1) is oscillatory.
This completes the proof.
7)
Proof. Let x(t) be a nonoscillatory solution of (1.1) on the interval [α, ∞), , without loss of generality its solution can be supposed such that
Rewriting equation (2.9) we have
Integrating both sides of equation (2.10) from α to t we get
Using the hypothesis (2.8) of the theorem 3 there exist β > α such that
(2.12) Thus w(t) ≥ H(t). Now differentiating equation (2.12) with respect to t we get
since H(t) > 0. We conclude that
Which contradicts the hypothesis of the theorem. Hence the differential equation (1.1) is oscillatory.
Examples
The following examples illustrate the applicability of the theorems.
Example 1. The applicability of theorem 2. Consider the second nonlinear order differential equation 
